Inclusion complex thermodynamics: The β-cyclodextrin and sertraline complex example.
Thermodynamic properties for β-cyclodextrin-Sertraline inclusion process was calculated at the density functional theory (DFT) level using the PBE0 functional with 6-31G(d,p), 6-31++G(d,p) and 6-311++G(2df,p) basis sets. Electron correlation was evaluated through Møller-Plesset second-order perturbation theory (MP2). The standard statistical thermodynamic approach was used to assess the entropic contribution to the Gibbs free energy value. According to our results, inclusion of hydration waters to describe the reactants and products in the complex formation reaction model is crucial in order to reproduce the experimental data and seems very coherent with basics thermodynamics yielding good agreement with experiment.